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INTRODUCTION

This professional paper will investigate the reforestation efforts of the Vietnamese
to counteract destruction of the inland forests and the mangrove swamps o f Vietnam.
Research into recent developments in environmental restoration will be included.
Techniques not currently in use in Vietnam might are suggested for possible
implementation.
Vietnam has had a history of struggle. Part of their current struggle is to restore
their damaged environment, which has been under attack by war, poverty, and
overpopulation. A goal of Vietnam is environmental restoration for the health and welfare
of the nation. Vietnam has instituted numerous policies and pilot projects in an effort to
improve the environment. Assessment of these policies and projects to determine their
success or failure will allow for a better use of Vietnam’s resources in testing new
methods of environmental restoration. This information could be relevant to Vietnam’s
and other tropical countries’ resortation efforts.
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METHODS
A thorough investigation o f Mansfield Library resources on Vietnam provided
most of the research for this professional paper. This library included books, magazines,
newspaper articles, government documents, and video programs. National library
searches also yielded information, as well as organizations concerned with issues involving
Vietnam.
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OVERVIEW OF VIETNAM

The People
The Vietnamese
The majority of people living within the boundaries of Vietnam are considered to
be of the Kinh ethnic group. These people have congregated in the flat areas, especially
the deltas. Before the Second Indochina War (also known as the Vietnam Conflict), 90
percent o f the Vietnamese made a living as farmers or fishermen. The Vietnamese have
inhabited the northern areas of Vietnam for thousands o f years. In the south, the
Vietnamese have only been in control since they invaded in the 18th century and defeated
the Cambodians who had moved into the area during an earlier time. (Kemf 1990)
(Westing 1976)
This history resulted in differences in the traditions and behavior of the people in
the north and the south. The northern Vietnamese are characterized by a reverence for
tradition, pride, and self-respect. The Vietnamese living in the south have been exposed to
“an attitude of freedom and enterprise.” (Sheehan 1991)
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The M ontagnards
There are 60 ethnic groups collectively called the Montagnards by Europeans and
Americans. The Montagnards compose 5 to 10 percent of the total Vietnamese
population. The indigenous people of Vietnam reside in the forested highlands and mainly
practice a form of subsistence agriculture called slash-and-bum agriculture. (Kemf 1990)
(Westing 1976)
Flora
Vietnam has always contained a wide range of plant communities, with an
enormous number o f species found within each community. These communities provided
a base for the ecosystems of Vietnam. Most ecosystems had a large diversity of species
with complex interrelationships that maintained each species' viability. (Westing 1976)
Tropical Forest
Much o f \^etnam before the war was heavily forested. In what was south
Vietnam, dense upland forests covered 57 percent of the countryside. From the mountains
to the plains, forests extended throughout Vietnam. The area of Vietnam is 33 million
hectares (ha) (81.5 million acres). Of that total area, 21,8 million ha (54 million acres)
supported forests. (Westing 1976) (Pardo 1990)
The tropical forests of Vietnam are often characterized by a double canopy or even
a triple canopy. These strata result from the varying heights of the tree species dominating
that forest type. The upper canopy is usually between 20 to 40 meters (66-131 feet).
Scientists estimate that there are 1500 species of hardwood plants in Vietnam. The
dipterocarp family alone contains 30 major species represented throughout the forests.
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This diversity is found not only in the tree species, but also in lianas, epiphytes, and herbs,
which help to create a rich, lush tropical forest. (Westing 1976) (Neilands 1972)
There are several types of plant communities in Vietnam that existed both before
and after the war. The primary type of plant community is the dense upland forest. There
are several varieties of upland forests, which are determined by the dominant plant family.
The climate and type of soil define which plants can exist in that particular location. The
forests may be classified as evergreen, broad-leaf wet, dipterocarp, mixed deciduous,
montane, dry evergreen, or coniferous. The most prominent plant family among the
forests is the Dipterocarpaceae. Dipterocarps account for about SO percent o f the total
cover in these forests. (Neilands 1972)
Mangrove Forest
Mangrove forests, or swamps, on Vietnam's coastline are concentrated in the
south. Two percent o f south Vietnam's coastline is covered by mangroves. The area
covered by mangroves is 500,000 ha (1.2 million acres). Of the total area covered by
mangroves, the true mangroves make up 300,000 ha (740,000 acres) and back mangroves
are found on 200,000 ha (490,000 acres). Mangroves also have established forests in
Vietnam’s deltas and estuaries below the high tide mark. (Westing 1976)
Mangroves exist in that transitional zone between the land and the sea. True
mangroves colonize areas that are able to collect, by settling out, soil particles carried by
the currents. The mangroves, as they establish themselves, continue to cause soil
accretion. The next step in succession occurs when soil deposits have built up to the point
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where the tides can no longer flood the area. Back mangrove forests then invade those
areas. (National Research Council 1974) (Pfeiffer 1990)
Mangrove forests line the southern coast of Vietnam. The trees are used for
fuelwood and commercial purposes. The increased sedimentary run-off and pollution
create changed conditions for plant growth. Mangrove forests provide stability for the
coastline against natural disasters. One suggested course of action includes development
o f mangrove plantations, reduction in logging and reforestation of cleared areas. To
restore the health of the mangroves, sustainable agroforestry practices must be
popularized and conservation areas protected. (SRV SCS, et al. 1990) (Pfeiffer 1990)
Erosion was intensified without the protective vegetative cover. Mangroves, for
centuries, protected the coast from the erosive effects of the ocean tides. Vietnam has
been losing its coastline since the mangrove swamps were targeted during the war.
Mangroves had returned to some areas in the south by 1989, but by 1994 the mangroves
had been logged for fuelwood by the Khmer people living in the delta. Mangroves seemed
to have no resistance to the herbicide Agent Orange. During the war, one spraying of
Agent Orange over a targeted mangrove forest would kill the mangroves, allowing crabs
to feed on the decaying trees. The crabs then prevented mangrove seedlings from
maturing by eating them. (Pfeiffer 1990) (Bjergo 1996)
Cropland
The Vietnamese utilize 14 percent (2.5 million ha or 6.2 million acres) of the total
tillable land for cultivating paddy rice. Rice is the staple crop of most Vietnamese and is
grown in areas that are relatively flat. Since farmers must flood the fields and stop the
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water from flowing away, dikes and ditches need to be built. Rice fields are found
throughout the countryside, and in some areas have replaced the dipterocarp forests. The
Vietnamese who live where wet rice paddies are not possible grow upland rice. (Westing
1976)
Other crops grown in addition to rice are manioc, bananas, and papayas, which are
planted in the foothills. These additional crops are grown on 500,000 ha (1.2 million
acres) of land in southern Vietnam. Few rubber plantations are found throughout
Vietnam, and they occupy only 100,000 ha (247,000 acres). (Westing 1976)
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THE SECOND INDOCHINA WAR

From 1946 to 1954, the Vietnamese had been at war against the French. Overt
involvement in Vietnam by the United States began in 1961. The United States mobilized
for war in Vietnam to prevent north and south Vietnam from uniting as agreed to under
the Geneva Agreements of 1954. Beginning in 1961, the United States sent advisors, later
followed by United States troops and military hardware. In 1962, 9,000 United States
armed forces were sent to fight in Vietnam. The forces reached a high of 539,000
personnel in 1969. (Westing 1976)
The United States provided support to combat the army of the Democratic
Republic of Vietnam and the National Liberation Front (NLF). By 1965, 286 million
kilograms (631 million pounds) of munitions were used in fighting. The largest
expenditure o f munitions occurred a few years later, when approximately 2.7 billion
kilograms (6 billion pounds) were exploded over Vietnam. (Westing 1976)
Some bombs created craters, displacing large amounts of soil and vegetation and
leaving behind nutrient-poor soil. Other bombs, like daisy cutters, used concussion waves
to turn forested land into treeless, barren ground. Herbicides and Rome ploughs, which
uprooted all vegetation in their paths, were used exclusively in south Vietnam. (Westing
1976)
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One part of the United States’ military tactics centered on the use of herbicidal
spraying in south Vietnam began in 1962. At first, 65 cubic meters (17,000 gallons) of
herbicides rained down upon south \fietnam. During 1967, when the spraying reached an
all-time high, over 19,000 cubic meters (5.1 million gallons) of herbicides fell on south
Vietnam. Agent Orange (2,4,5-T and 2,4-D in a 1:1 mixture), the most widely used
herbicide during the war, was only sprayed on south Vietnam. Approximately 1.2 million
ha (three million acres) o f tropical forests died firom herbicidal spraying. (Westing 1976)
The upland and mangrove forests were decimated by herbicidal spraying. Of
Vietnam's 485,000 ha (1.2 million acres) of mangroves, 50 percent were destroyed by
herbicides during the war. Mangroves were bombed and sprayed to keep the NLF
soldiers firom using them as a base from which to attack. Mangroves are extremely
sensitive to herbicides like Agent Orange. After one spraying almost everything in the
forests is destroyed and revegetation in any form does not occur. (Nietchmann 1990)
(Pfeiffer 1990)
Croplands, especially rice fields, were targeted by the United States military during
the war. The bombings and herbicides prevented the National Liberation Front fi’om using
the rice fields as a source of food. Most of the rice fields were sprayed with Agent Blue
(cacodylic acid), since rice, a monocotyledon, is more resistant to Agent Orange. In south
Vietnam, herbicides devastated 8 percent (242,000 ha or 600,000 acres) of the cropland.
Altered water tables and drainage patterns also affected the ability o f the land to produce
crops. (Nietchmann 1990) (Westing 1976)
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United States involvement peaked between 1967 and 1969. After 1969, for both
domestic and international reasons. United States support for the army of the Repubilc of
Vietnam (ARVN) gradually diminished. A cease-fire was declared in 1973 with the signing
o f the Paris Peace Accords, but the end of the war did not come until the last United
States troops left in 1975. (Westing 1976)
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THE AFTERMATH OF WAR

Introduction
Chemical warfare (anti-plant chemicals) left behind a tragedy. The chemical
weapons tested in south Vietnam were designed to mimic a plant’s natural growth
hormones. The herbicides overloaded the plant with hormones and increased the growth
rate o f the plants. In the end, the plant’s leaves would drop off, defoliating the plant and
causing the plant to die, or the plant would be killed outright. Agent Orange and Agent
White (4-amino-3,5,6-trichloropicolinic acid) create similar reactions in plants. These two
herbicides are defoliants. Agent Blue, on the other hand, kills plants within days by
causing the plant to be unable to retain water.
The environment sustained extensive damage throughout the war. It was expected
that natural revegetation would take too long in returning the land to its former state.
With the support of the Vietnamese people, the re-greening of Vietnam became a goal of
the government and of the people. The war has been over for nearly 20 years, yet
reminders o f the environmental devastation are everywhere. (Quy 1988-89)
The loss of habitat in Vietnam created multiple problems for those organisms that
survived. The ecosystems found in Vietnam are based on an enormous number of
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complex interrelationships. The use of defoliants changed the way in which plants and
animals interacted. (Quy 1988-89)
It is necessary to understand the impact of the Vietnam Conflict on the people and
environment, because these impacts have influenced later events in Vietnam and Vietnam's
relationship with the world. (Agarwal 1984)
Isolation
Three years after the end of the Vietnam War, Vietnam invaded Cambodia to stop
Khmer Rouge attacks in Vietnam. In response to the invasion of Cambodia, the United
States pressured non-Communist nations to avoid all involvement in Vietnam. No
reparation payments were made by the United States. Loans and grants were stopped by
foreign countries and by companies in the United States, and allies o f the United States
were forbidden to do business with Vietnam. The International Monetary Fund, World
Bank, and Asian Developmental Fund were all prohibited fi-om making any loans to
Vietnam (Awanohara 1989)
For Vietnam there have been positive and negative aspects to this ostracism by
most o f the world. Foreign business interests and world lending institutions have had to
put their agendas for Vietnam on hold. With most of the world forbidden to do business
with Vietnam, Vietnam, with the help of a few other countries, has had a chance to
develop its own initiatives and to determine the goals it wants to achieve. (Chanda 1989)
However, without the money to initiate recovery, Vietnam has not been able to
repair the damage inflicted by the war. Humanitarian aid was and is denied to Vietnam
through United States influence. For the Vietnamese, survival became and remains the
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most important issue. Since the basic necessities have not been met, the long-range plans
that could improve life and rehabilitate the environment in Vietnam have had to compete
to receive funding. Most o f the problems Vietnam had to face after the war remain
problems 20 years later. (Agarwal 1984)
Vietnam has received $7.5 billion for the period 1987-1994 from Asian,
Australian, and European lending institutions who see financial opportunities in Vietnam.
Japan provides Vietnam with SUS 300-400 million in aid, making Japan Vietnam’s largest
lender. The United Nations Population Fund provided Vietnam with SUS 25 million for
1992-1995 for birth control education and supplies. (Hiebert and Awanohara 1993) (Facts
on File 1994)
The Britain-Vietnam Friendship Society is helping the people of Thanh Hoa
province create the “Forest of Friendship.” A forest nursery in the area is growing the
trees that will help create the forest. People living near the forest hope that it will provide
economic opportunities. (Vietnam Report 1996)
Vietnam faces a conflict. The people want a better life and believe that to compete
with the world they must industrialize quickly. Vietnam, surrounded by countries that are
trying to develop rapidly, would like to imitate Thmland, Malaysia, South Korea, and
other Southeast Asian nations. (LeBoutilHer 1989)
In 1994, plans were underway to turn CMna Beach into a major tourist attraction.
The plans include building four hotels, one of which will have a golf course, and rebuilding
another hotel. (Bames 1994)
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Cashews have become a growth industry in Vietnam. In 1995, 100,000 tonnes of
raw cashews were grown, earning an estimated $100 million. The cashew industry is
labor-intensive, a benefit to Vietnam, ^Adiich has one million new workers every year.
Rapid growth is constrained by a lack of capital necessary for the repair or upgrade of
factories and machinery. Since cashews have become profitable, cashew trees have been
planted on thousands of hectares, creating plantations. (Schwartz 1996)
Environmental hazards are building for developing countries in Southeast Asia.
The rainforests are disappearing at an astounding rate. Agriculture is creating a loss of
nutrients in the soil. People live in poverty, while the elite hoard the wealth they receive
fi'om the sale o f the nation's natural resources. (Sheehan 1991)
Infrastructure
The infrastructure in Vietnam remains severely damaged by the war. The main
road between Hanoi and Ho Chi Minh City (Saigon) is still filled with potholes. The
railroad that connects the north and south is old and falling apart. Transportation of grain
fi'om the highly productive south is complicated by the badly deteriorated roads and
railroads. Buildings age rapidly in the heat and humidity. In the major cities, the housing
shortage means three generations of a family may live in three or four rooms and share
toilet and cooking facilities with other families. It has been estimated that Vietnam will
need $10 billion to modernize its infrastructure. (Sheehan 1991) (Hiebert 1989)
The problems of a crumbling infi'astructure are numerous. Officials cannot
telephone across Hanoi, but they can reach the outside world with ease. The government
has less time to react to important occurrences, and a coordinated response is more

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

15

difficult to achieve. Movement is restricted throughout the country. In 1989 the train
from Hanoi to Ho Chi Minh City took 70 hours, while in 1945 the same train trip took 48
hours. Most goods must he transported by cart bike or on foot. The famine of 1988
occurred because rice could not reach the people who needed it. (Hiebert 1989)
In the late 1980s, the Soviet Union had developed plans for two dams to provide
Vietnam with cheap energy. One dam was to be built on the Red River to generate
electricity for northern Vietnam. The second hydroelectric dam was to be built on the
Mekong River to service southern Vietnam. The estimated excess electricity generated
was to be sold to bring money into the country. The dams were to have been completed
in 10 years, but with the dissolution of the Soviet Union these plans have been put on
hold. (Hiebert 1989)
Economy
In 1986, with the economy in disarray, the new leader. Premier Linh, began
reforms throughout Vietnam. Under the New Economic Policy, the privatization of
businesses was allowed, and a liberal foreign investment code was adopted. Under this
code, foreign businesses were allowed to keep 100 percent of the profits, supply up to 99
percent of the equity in an operation, and bring in foreigners to run the company. Their
monetary unit, the dong, was stabilized and the inflation rate was brought down from 700
percent to 50 percent by economic reform. The government stopped subsidiring imports
and exports. These changes were completed in the hope that Vietnam could attract
Western aid. (Le Boutillier 1989) (Avila 1990)
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The Vietnamese economy is desperate. Vietnam had only $15 million in hard
currency reserves in 1989. The inflation rate was at 50 percent in 1990. Few countries
were willing to trade with Vietnam, due to its isolation from the rest o f the world. Before
the fall o f the Soviet Union, Vietnam was receiving about $6 billion in aid every year.
Vietnam had been totally dependent on the Soviet Union since the end of the war. Most
o f the Soviet aid went toward military assistance, but the Soviets also provided money for
projects like dams and the importation of food staples. (Duiker 1989) (LeBoutUlier 1989)
Poverty is rampant throughout Vietnam; the average per capita income in Vietnam
is less than $200 per year. Most Vietnamese must work two jobs to support their families;
university professors may also have jobs driving taxis or growing vegetables for sale at
the market. One million new workers enter the job market each year, and unemployment
for 1991 was at 20 percent. The government's solution was a resettlement program.
(Avila 1990) (Wain 1991)
Foreign investment has been slowly returning to Vietnam. Vietnam is seen by the
developed nations as the last unexploited Asian market. France is exploring off-shore for
oil. Ireland is installing a telephone system. Japanese products are being imported
through dummy corporations. Other countries are importing from Vietnam, but most of
these imports are natural resources. Australia imports agricultural and fishery products,
and the Netherlands imports handicraft items. (Fallows 1991)
The World Bank, the International Monetary Fund, and the Asian Developmental
Bank are still prohibited from working with Vietnam. Vietnam, however, has made the
changes in its economy that these lending institutions usually recommend to developing
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countries. These three institutions already have plans for the development o f Vietnam.
One change they believe will help Vietnam is the introduction of new staple crops like
maize. (Agarwal 1984)
British Petroleum is now in Vietnam. In partnership with PetroVietnam, British
Petroleum is exploring 3.7 million acres of ocean off the central coast o f Vietnam. In
return, British Petroleum is providing English language or technical training for some
Vietnamese citizens. The corporation must also establish a solar energy division and
devise plans to irrigate rural areas with solar powered pumps. (Gavaghan 1988)
Environment
At one time, over half of Vietnam was forested. After the war, forests covered
only 19 percent of the land, a record low. The trees were an important component in the
overall stability of the environment, and the loss of forest cover led to direct and indirect
damage to the environment. (Kemf 1990)
Natural regeneration of forests is impeded by chemical warfare. A forest
community is prevented from recolonizing the site by chemicals which cause death among
the plants, change the soil chemistry, and cause soil erosion. Defoliants kill young trees
and seedlings, so that an area does not have a new base from which it can recolonize the
area. Older trees are damaged or killed, and the reproductive capability of the area
declines. With the loss o f the forests in an area, genetic diversity decreases. (Lewallen
1971) (NRC 1974)
Farmers have also been instrumental in preventing the return of forests to their
former sites. After the war, farmers went into recently defoliated areas to plant their
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crops, wlüch used the remaining nutrients in the soil. In approximately three years, the
soil was worn out, and the farmers then moved on to new land to continue practicing
slash-and-bum agriculture. Often this practice meant the destruction o f tropical forests
that were not sprayed with herbicides. (Pardo 1990)
Southeast of Ho Chi Minh City lies the Rung Sat Special Zone. This area had
been defoliated, which opened up an area of back mangroves to Vietnamese farmers. A
study conducted in one village found that the resources of the area were disappearing.
Farming and the use of wood for fuel had caused deforestation and had prevented the
reforestation of the area. Farmers reported declining crop yields, and standing water
provided the perfect habitat for malaria-carrying mosquitoes. (PfeiflFer 1990)
The effects of the ecological devastation were numerous. Soil erosion meant a
loss of the nutrients which were vital to the already nutrient-poor upland forest soils.
Grasses and bamboo thickets invaded the barren ground, keeping the more diverse upland
forest from revegetating the area. (Lewallen 1971) (NRC 1974)
The erosion o f land created a siltation problem in the streams and deltas of
Vietnam. The erosion of soil changes drainage patterns and affected the area's water
table. The heavier loads o f siltation lowered oxygen levels, because photosynthesis was
inhibited by particles blocking out sunlight. The silt settled on fish eggs and insect larvae
found in the streams and killed them by preventing oxygen from reaching the eggs.
(Pfeiffer 1990)
Today, Vietnam still must deal with many environmental problems, not all of which
were directly related to the war. Forests are being cut for sale abroad, in order to bring
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hard currency into the economically depressed country. The number of people practicing
slash-and-bum agriculture is increasing and causing the amount of forested land to
decrease. With new environmental problems arising all the time and old ones that are not
solved, Vietnam appears to have a daunting task ahead. (Hiebert 1989)
Agriculture did not benefit fi'om the post-war economic policy. Pesticides and
fertilizers supplied by the Soviet Union were used to try to increase yields. Water
conservancy, double cropping, cash crops, and some mechanization were other methods in
the search for higher yields so that the country could feed itself. Until 1989, Vietnam
never reached its food production goals. Shortages were common during the 1970s and
1980s, and famine threatened Vietnam in the mid-1980s. Floods, drought, insects, and
inadequate storage facilities and transportation systems combined to reduce crop yields.
After changes in the economic policy in the mid-1980s, which allowed the farmers to sell
their excess grmn for profit, the south finally reached its potential productivity, and
Vietnam became a rice exporter. (Duiker 1989)
With the movement o f people into previously unoccupied areas, many ecologically
diverse ecosystems have become monocrop ecosystems. Invasion by grasses, the
dominant genus being Imperata. and bamboo is a common result o f herbicidal spraying.
These two plant communities are less productive and not as complex as forest
communities. Once bamboo or Imperata grass is established, forests are prevented from
recolonizing the land. The only chance for the forest to re-establish itself comes when the
bamboo dies back every 50 years or more. Fires prevent the forests fi-om regenerating in
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an area and keep a site more suitable for the Imperata grass and bamboo. (NRC 1974)
(Westing 1976)
This loss o f diversity places endangered species recovery in jeopardy and threatens
the lifestyle of the area's indigenous people. As the indigenous peoples' population
increases and as they become confined to smaller tracts of land, their slash-and-bum style
of agriculture becomes detrimental to the environment, and they are threatened with the
loss o f their culture. (Kemf 1990)
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PROGRAMS AND POLICIES

Policy
The most basic problem in Vietnam is the lack of money. With little money, the
devastation the war caused cannot be treated quickly, allowing the nation to turn its
attention to providing a better life for the Vietnamese people. The policies o f the
government cannot be implemented properly. In the past, most Soviet aid was used to
support the military and to build large-scale projects. In July 1995, President Clinton
finally recognized Vietnam by establishing diplomatic relations. This step came after the
United States decision to lift the trade embargo in 1994. (SRV SCS, et al. 1990)
In 1986, Chairman Linh came to power and made sweeping reforms in government
policy, the New Economic Policy, hoping to bring in foreign investors by meeting the
loan requirements of the major international lending institutions. (Le Boutillier 1989)
Vietnam has developed several environmental policies with international aid. The
most comprehensive environmental policy is the National Plan for Environment and
Sustainable Development (NPESD). Other policies include the National Conservation
Strategy (NCS), the Rational Utilization and Protection of Natural Resources of Estuarine
Ecosystems in Vietnam, and the resettlement policies that began in 1961. (SRV SCS, et al.
1990)
21
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The National Plan for Environment and Sustainable Development, adopted by
Vietnam in 1990, had two main objectives. The first was to provide for the gradual
development of a comprehensive framework for national and subnational environmental
planning and management. The other objective was to take specific actions that were
required in the short term to address priority problems at their roots. (SRV SCS, et al.
1990)
The scope of environmental damage to Vietnam after the war made restoration of
the Vietnamese environment a priority. The government of Vietnam wanted to make
forest health and the economy work together instead o f competing with each other. The
Institute of Forest Inventory and Planning was charged with all aspects of forestry,
including the replanting of forests, forest inventories, and the economic development of
the forests. (SRV SCS, et al. 1990)
The main goal o f the Vietnamese government is to improve the people* s quality of
life. In order to accomplish this, Vietnam must make environmental protection,
sustainable agriculture, and lower industrial pollution its priorities as it tries to become a
wealthy nation. (SRV SCS, et al. 1990)
Vietnam has set a goal o f ten years to establish those recommendations that will
improve and preserve the environment while still allowing sustainable production. The
lack of funds and of qualified people will increase Vietnam’s difficulties in achieving this
goal. Unique and inventive ways, therefore, will be necessary to identify and solve
Vietnam’s environmental problems and the human interactions involved in those problems.
(SRV SCS, et al. 1990)
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Vietnam began a National Conservation Strategy (NCS) in 1986. This policy was
written in part by Professor Vo Quy, a biologist who had catalogued the worst destruction
and who is determined to regreen Vietnam. The NCS deals specifically with efforts to
reforest areas o f Vietnam destroyed by the war. (Kemf 1990)
The NCS was developed to enable Vietnam to promote the benefits o f a healthy
environment and to warn the Vietnamese of the risks of pollution and other disasters that
affect the environment and society. The NCS secretariat organized groups at the regional
and local level. Public awareness may be the strategy's most effective weapon against the
destruction of the environment. Other weapons have included government
announcements on the environment, entertainment opportunities built on environmental
themes, and the promotion o f the environment within youth organizations. (SRV SCS, et
al. 1990)
The “Rational Utilization and Protection of Natural Resources of Estuarine
Ecosystems in Vietnam,” is a program that began in 1985 to gather baseline data and to
monitor changes in the estuarine ecosystems. Other plans have been developed to protect
these ecosystems. Vietnam must regulate and enforce limits on where, when , and how to
fish. The planting of new forests must continue, and new sources of quicklime must be
developed. Regulations on maximum allowable pollution limits must be developed and
enforced. A balance must be found between economic and environmental uses for the
coastline of Vietnam. (SRV SCS, et al. 1990)
An important policy in forest protection has been the resettlement program.
Vietnam’s resettlement program, begun in the 1960s, has removed 1.9 nullion slash-and-
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bum Êumers from remaining forested areas. Most of those people who have resettled are
Vietnamese minorities. Vietnam does not have the finances to retrain resettled hill farmers
in environmentally friendly agricultural practices, and, therefore, seventy percent of the
farmers retain the slash-and-bum method of farming. (Hiebert 1992)
The government agency charged with formulating programs, enforcing laws and
organizing local groups on a national scale to protect the environment is the State
Committee for Environment and Sustainable Development (SCESD). The SCESD will
have supra-ministerial status, which will allow the agency to oversee and settle all
environmental questions and disputes. Areas of importance include integrated planning
and policy development, legislation, implementation, facilitation and monitoring,
information, communication and publication, and research. Also, the SCESD will have
access to the base-line scientific data and resources of the Applied Environmental
Research Unit (AERU), which will gather and develop data on integrated techniques for
sustainable development, ecosystem dynamics, pollution control and waste management,
and education, training and awareness raising. (SRV SCS, et al. 1990)
In addition, the Ministries of Forestry and Education are involved with
environmental protection. The Ministry of Forestry is involved in protecting and re
establishing forests. The Ministry o f Education has been charged with promoting
environmental education. (SRV SCS, et al. 1990)
Vietnam also needs to establish policies and legislation that will consider the
environmental consequences involved in all Vietnamese projects. A national
environmental policy has been completed at this time, which seeks to promote
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environmental awareness in society. It helps assure that the environment will be
considered when establishing national goals and developing new projects for the country.
(SRV SCS, et al. 1990)
In August 1991, a forestry law was debated in the National Assembly. Deputies
from ten provinces were concerned about the right to exploit forests, the use of forest
land, and the manufacture o f forest products. Other forest issues were also discussed,
with thirty delegates stating viewpoints on forest-use rights, long-term forest areas, tree
and wildlife ownership, allocation o f forest land, and the organization of forestry officials.
The Vietnamese National Assembly ratified a number of environmental laws in January
1994. (FBIS 1991)
In Vietnam today, there are few laws to protect the environment, and more must
be passed to ensure adequate environmental protection and the promotion of sustænable
development The Vietnamese have drafted an Environmental Protection Law, which
contains proposals for Environmental Impact Assessments (EIAs), environmental
standards, the establishment of protected areas, integrated land zoning, action plan
implementation, and international law. Much work still needs to be done, for there are
still major loopholes that would allow the destruction of the environment. (SRV SCS, et
al. 1990)
Environmental impact assessments will provide much-needed protection for
Vietnam’s environment. The EIAs first need well-trained individuals, scientific data on the
environment, and laws that allow the monitoring and enforcement for the protection of the
environment. The EIAs will consider the environment’s ability to deal w th an increase in

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

26

pollutants, the project’s impact on Vietnam’s assets, its use of natural and human
resources, and the effect of development on society and industries. (SRV SCS, et al.
1990)
The increaâng growth of Vietnam’s population and industries has necessitated
land use planning and zoning. In this way, growth can be controlled to benefit everyone.
Environmental goals, habitat vulnerability, and the land’s carrying capacity must be
included in land use plans. Economic goals, local population interests and migration
patterns are also important. (SRV SCS, et al. 1990)
To remain informed about the state of Vietnam’s enwonment, monitoring should
occur to detect any changes in the environment. Monitoring will also provide data on
industrial compliance with environmental regulations. For Vietnam to accomplish these
goals, well-trained individuals will be necessary for the set-up of monitoring equipment
and the analysis o f its data. They also need a central clearing-house to store the data
gathered. Industrial and sewage effluent monitoring will be a priority as Vietnam is
developing. (SRV SCS, et al. 1990)
In 1991, Vietnam ended twenty months of information gathering on the
environment. From this information, Vietnamese and foreign scientists wrote sixteen
reports and scheduled sixteen meetings. This information has been used to determine
ways to preserve Vietnam’s forests into the year 2000 and to develop forestry and
watershed protection laws. (JPRS-TEN 1991)
Vietnam lacks baseline data in many areas which concern the environment. Also
lacking is the ability to communicate information quickly and efficiently to interested
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parties. In addition, information storage and analysis is a problem due to the unavailability
o f adequate resources and personnel. Vietnam has set up the National Information and
Documentation Center which holds the archives for science and technology. This center
contains the INFOTERRA Center and ENSINET, both dealing with environmental
information. (SRV SCS, et al. 1990)
In 1983, a report was issued by the United Nations Development Program
(UNDP) and the Food and Agriculture Orgamzation (FAO) on the Forestry Inventory and
Planning Institute for the government of Vietnam. Vietnam’s short-term goal is to have a
better ability to do forest resource inventories. The Forestry Inventory and Planning
Institute’s long-term goals are to promote the use of forestry in agricultural practices, to
develop a national forestry system and to utilize the forests in a sustainable manner.
(Pfeiffer 1984)
The national reconnaissance survey has been hampered by a lack of logistical and
technical equipment and by a lack of information on new tropical forest assessment
technology. The use of remote sensing data, provided by satellite images from 1975-76,
helped create the forest type maps of 1981 (FAO). A national reconnaissance survey,
could help Vietnam develop a sustainable, comprehensive forest management policy.
(FAO 1983)
Forestry
"Vietnam’s goal is to have sufficient forests to protect the environment and to
provide a base for economic progress. To this end, Vietnam has promoted agroforestry,
provided forest land to the local people, and emphasized reforestation. Vietnam has

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

28

reforested 1.9 million ha in concentrated forests, and has planted S.S billion single trees.
At the same time, Vietnam logs 3 million cubic meters of timber every year. Vietnam’s
forests now cover 9 million ha, and only 3 million ha have healthy concentrations of trees.
Of Vietnam’s 19 million ha of land that could support forests, only 9.3 million ha are
forested and 10 million are idle. (Kieu 1991)
Vietnam issued a report in December 1994 that the loss of forest area is continuing
even though 9. IS million ha were reforested in that same year. In the south, the
aftereffects of war can still be found, while slash and bum farming is devastating the
central and north parts of Vietnam. In 1993, Vietnam determined that there are 6.5
million ha of forests left, covering only twenty percent of the total land area of Vietnam.
O f that 6.5 million ha, only 1 million ha are in good condition. (JPRS-TEN 1994)
The Vietnamese restoration efforts will utilize, to varying degrees, techniques that
include the use o f native species, the growth of polycultures, agroforestry, plantations to
support wood industries, and greater efforts toward protecting the remaining forests. To
promote conservation efforts, remaining forests must be identified and labeled according
to how they will be managed. The three forest-use types are special use forest, protection
forest, and production forest. Special use forests include national parks, reserves, etc.
Protection forests will, for example, prevent soil erosion on mountain sides. Production
forests will be used for the profitable logging trade, and, to this end, 64 percent o f the
forest land has been allocated for this use. (Hoe 1992)
Forestiy recommendations from the NPESD involve reforestation o f degraded
lands, creation o f fuelwood plantations, and greater protection for forest reserves.
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including prevention of forest fires, disease, and large-scale logging. A determination of
the effectiveness of forest policies and of the correctness of forest inventories are needed
to preserve the remaining forests. The establishment o f forest products business
opportunities and the population's education on the importance o f healthy forests will
increase forest conservation. (SRV SCS, et al. 1990)
To protect the forests of Vietnam, the government plans to lessen human impact.
Harvesting o f fuelwood is the single most destructive factor. The establishment of
fuelwood plantations will help to alleviate the pressure for charcoal. Another goal is to
increase the use of the land already under cultivation, which will help prevent the slashing
and burning of the forests. The government intends to construct infrastructure to protect
agricultural land from natural disasters. (SRV SCS, et al. 1990)
Vu Xuan Kieu has identified ways to improve forest protection and use. Baseline
data on forests must be gathered, and management policies for the forests must be
developed. New environmental laws must be created, old environmental laws must be
strengthened, and these laws must then be strictly enforced to ensure protection of
Vietnam’s forests. Agricultural policies must incorporate natural resources, especially
forests, as well as the social and economic resources of that particular area. In another
project, the government will give forested land to collectives and individual farmers so that
forest protection and productivity will be their responsibility. The government also wants
individuals to enter into forestry to capitalize on a growing industry. For economic
growth to occur, private owners in the forest products industry must be allowed to keep
and distribute their profits and incomes. The government must use its resources to make
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forest protection and development a priority, including building roads and establishing
nurseries A strategy must be developed to combat deforestation. The restructuring o f the
hierarchy in forest management will be an asset for compromise between the environment,
industry, and citizens. (Kieu 1991)
The government of Vietnam has had to develop new programs to save its forests.
One plan establishes 33 percent of Vietnam’s degraded land as small, private tree farms.
The tree farmers receive about fifteen acres of land and are required to follow a
management plan. The land can be inherited, but not sold. At harvest time, the
government buys a specified amount of wood, and the rest is the farmers* to sell. Another
condition for use of the land is that the farmer must return 37 percent of the profits back
into the tree farm. This program is in trouble, because the government and farmers do not
have the money to invest until the tree farms can support themselves. (Pardo 1990)
Goals for an integrated watershed management program are necessary, since
Vietnam relies heavily on its aquatic resources. Vietnam’s watershed suffers from
deforestation, intensive agriculture, soil erosion, and numerous natural disasters. The
results o f a mismanaged watershed include flash floods, nonnavigable waterways, decrease
in hydroelectric power, and siltation of important wildlife habitat. (SRV SCS, et al. 1990)
Vietnam developed a list of goals to improve its watershed, including the
reforestation o f mountmn slopes and the resettlement of many o f Vietnam’s hill tribes.
The population of the hill tribes needed to be stabilized to prevent the further destruction
of the forests, and new business opportunities had to be created for the newly displaced
farmers. (SRV SCS, et al. 1990)
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The watershed program includes the resettlement of 2 million Vietnamese living in
key watershed areas. Between 1992 and 1995 Vietnam hoped to complete 114
resettlement projects, but, vnth only $US 29 million, the government did not have enough
money to complete all of the projects. The program hoped to develop suitable
agroforestry models for these areas and then encourage their use with an extension
program for upland farmers. (Hoe 1992)
Vietnam has developed three forest protection projects for the years 1993 through
2000, which are designed to protect mountain-river drainage systems. The projects
involve protection of remaining forests and reforestation of the barren areas in order to
decrease erosion and increase the quality of life for minorities. Vietnam has some money
for these projects, but international aid will still be necessary to complete the projects.
(JPRS-TEN 1993)
Scientists have found that the soil of the Central Highlands is decreasing in
productivity and that desertification is occurring. The plateaus of the Central Highlands
are only 25-30 percent forested, and for the plateaus to be healthy, 40-50 percent of the
area must be forested. In the mountains of the Central Highlands, only 40-50 percent of
the area is forested, and 60-75 percent forested land is necessary for a healthy
environment. (Dien 1991)
Scientists have also found that the cutting of timber has increased, while
reforestation has decreased.

As of 1993, the average rate of forest loss was 200,000 ha

per year, while reforestation efforts averaged 20,000 ha per year. They also charged that
tax money earmarked for reforestation is being allocated for personal use. Logging quotas
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were not set according to forest size and health, but, instead, seemed to be given out
without thought to environmental concerns. Use of private enterprise has been necessary
to extract timber, which has led to abuses of the system. Also, districts say they want all
types o f timber, while, in practice, they only log valuable and top quality trees. In the
district o f Dac Min, timber extraction occurs even in forest preserves, and the Ministry of
Forestry gave each state forest the seal that allows the timber to be transported and
processed. The Cu Buit District had set a limit for logging at 3,000 cubic meters per year,
but, at the end o f September 1990, logging in the district reached approximately 10,000
cubic meters. (Dien 1991)
Every year, 100,000 ha of old growth forest are destroyed. Replanting of forests
in Vietnam does equal the amount of felling of old growth forests, but replanting efforts
are limited and scattered throughout the land, and tree survival is low. (Hoe 1992)
Reforestation in Vietnam has mostly been a failure. Vietnam now has around 7.8
million ha of forested land, but only 0.7 millions ha have been set aside in protected areas.
Forest losses are now occurring at about 200,000 to 240,000 ha per year and
reforestation is occurring at only 120,000 to 150,000 ha per year. Mountains form 80
percent of Vietnam’s land base, but only 20 percent of these mountain slopes are now
forested. An estimated 9.7 million ha were once forested, and "Vietnam wants to restore
this wasteland. In ten years of trying to reforest Lao Cai province, 14,000 ha out of
20,000 ha of trees have died. Vietnamese scientists estimate that, in some areas,
reforestation will take at least 100 years. (IPS 1991) (Bullen 1992)
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In December of 1991, Vietnamese scientists concluded that earlier reforestation
projects failed to accomplish their task. Since illegal logging and timber exports could not
be halted, the government stopped the export of unprocessed logs in June of 1992. (Bullen
1992) (Bangkok Post 1992)
Between 196S and 1991, the southern provinces reclaimed 400,000 ha of forest
land. They also succeeded in planting four billion trees. The Plain o f Reeds has been
reforested with 30,000 ha o f cajeput, and Ho Chi Minh City has reforested 25,000 ha of
mangrove. (JPRS-TEN 1991)
Vietnam has been destroyed to such an extent that crops or forests are not able to
survive on 40 percent of its land. Reforestation efforts have averaged 120,000 ha per
year, but only 46 percent of the trees survive. (Quy 1990)
Vietnam is forcing its state forest industries to end their dependence on
government subsidies. The timber industry is now an open market where the buying and
selling process is set by demand. Unfortunately, this policy is also a threat to Vietnam’s
remaining forests. Logging has become expensive due to overharvested forests and new
areas where only the best trees are cut to make a profit. The state forest plantations do
not have the money to reforest harvested areas. (Hoe 1992) (Pardo 1990)
Vietnam limited the number of available logging permits in 1994, but 160,000 ha
per year have been cut down. Logging has made erosion an enormous problem in
Vietnam, where 13 million ha out of 32 million ha have lost their arability. (Himma 1994)
The forest products industry is underdeveloped, and it is not economically
efficient. There are 400 sawmills, 3 plywood mills, 3 veneer mills, 1 fîreboard mill, 1
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chipboard mill, and over 20 paper mills. None of these mills have new, efficient
equipment. Each year, 22 million tons of wood and fuelwood are consumed. (Hoe 1992)
In the Central Highlands, there is no way to produce finished lumber products or
to process coffee, and only dirt roads filled with potholes and ruts are available for
transport. These factors have led to an enormous amount of timber left lying on the
ground. This is occurring even though trucks carry timber out of the Central Highlands
twenty-four hours a day. The loss of forest cover worries hydroelectric power plant
operators, since the increased sedimentation rate will make the dams inoperable. (Dien
1992)
Vietnam has banned the export of raw logs and rough sawn timber, but in 1992 a
journalist in Gai Lai in less than 2 hours saw 63 trucks with raw logs making their way to
the seaport of Quinhon. The government is afi’aid that timber companies will find
loopholes in the law, since the sale of timber is a lucrative business. (Hiebert 1992)
In January 1991, a report was issued on the increasing deforestation in the Central
Highlands o f Vietnam, where numerous problems face the remaining forests. The
government has flowed individuals to become involved in the timber industry, and this
has led to a proliferation o f timber businesses. In addition, the directors of Vietnam s
forests find it more profitable to concentrate on logging the forests instead of replanting
them. Today, power equipment is being used to fell trees, instead of the traditional
machetes and axes. (Dien 1991)
The Da River protection forest is an example of the problems facing Vietnam’s
forests. Construction o f a dam on the Da River took 3,789 ha o f fertile rice land away
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from farmers. In turn, these &rmers moved onto the hillsides, where they have become
swidden agriculturists. Swidden agriculture deforests 2000 ha of hillsides every year.
Now, Vietnam needs m o n ^ and technical assistance to retrain farmers in sustainable
agricultural practices. (Hoe 1992)
In a northwest mountain province, the Son La Forests are under attack from
farmers, logging companies, and an increasing population. The province* s population has
grown from 300,000 to 700,000 in twenty years, increasing the need for more forest land
for housing and fuel wood. The government has leased forestland to 5,000 farm families
for orchards and agriculture. Many farmers are now growing sugar cane, which requires
wood for processing. In twenty years, the province has lost 40,000 ha of forest, and
forest loss continues at an average rate of 700 ha per year. (JPRS-TEN 1993)
At the Ma Da Forest, scientists are trying to re-establish a traditional tropical
forest. The area, at 170,000 ha (420,000 acres), was too large to allow for natural
reseeding. After several attempts, shade trees had to be planted and left to grow. Only
then, could the native trees be replanted. The first important step, though, was to rid the
area of the grass that had invaded the site. (Kemf 1990)
Thuan Hai province o f Vietnam is an example of the scale on which deforestation
still occurs in Vietnam. In 1990, 3,000 ha of forest were logged, and the forests suffered
10,000 acts o f depredation. The people involved with timber extraction have formed
groups that resort to violence to log Thuan Hai s forests. These groups have members
who log and transport the timber and members with weapons to fight those who would
protect the forest. The forest plunderers in the Tanh Linh District have killed two other
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rangers and have beaten one other forest ranger. Most of the time, these groups
determined where the rangers were and then logged a different part o f the forest. The
farmers around the protected forest no longer wanted the task of policing the area due to
the increasing violence. (Muoi 1991)
Reforestation in Vietnam has emphasized two techniques; forest plantations and
agroforestry. These two techniques have reforested only 0.95 million ha. O f these two
methods, the small scale agroforestry method appears to be more valuable to reforestation.
(Bullen 1992)
The Vietnamese government has turned to a new program of reforestation, termed
community forestry. In the community forestry program, families are g^ven 10 ha with a
30-year lease. With this land, the agroforestry methods employed will provide food and
cash for the family. For this program to prosper, the government needs to provide the
farmers with information on sustainable agriculture, land care planning, and tree and
animal care. Non-governmental organizations based in Australia and the Australian
International Assistance Bureau (AIAB), an arm of the Australian government, would like
to give financial aid to the community forestry programs. (Bullen 1992)
Vietnam decided, in August 1991, to reforest sections of the Tay Ninh and Song
Be provinces that are part of the Dau Tieng Lake project. Besides reforestation, the plan
consisted o f a cultivation management system, water conservancy system, a hydroelectric
power station, and an ecological protection system. Also included in the environmental
protection o f the area was the conservation of 34,700 ha of remaining forested area, the
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use of agroforestry, supervised exploitation of the land, and reforestation using
economically important trees. (FBIS 1991)
Also, the government is leasing three to four ha of land to families, giving them
free trees to plant and fertilizers, and allowing them to keep the money from the sale of
firewood. In this way, the government hopes to encourage reforestation and proper land
stewardship. (Quy 1990)
The World Food Program began four afforestation programs in 1978. Two of the
programs were successful in creating jobs and replanting the area’s forests. Another of
the programs began in 1989, which intended to reforest 70,000 ha of concentrated forest
and 11,000 ha of scattered trees. The last program had not yet begun in 1991, and only a
discussion of the plans had occurred. (JPRS-TEN 1991)
The World Food Program began a new project in Vietnam in 1991. It planned to
provide 115,000 tons of food in twelve provinces. The Vietnamese who reforested
125,000 ha received this food in exchange for their work. (JPRS-TEN 1991)
On March 27, 1992, Vietnamese Prime Minister Vo Van Kiet decided to stop all
logging exports. This position has created some concern, since logging had provided jobs
and money for Vietnam. Logging has been one of the few industries to attract foreign
business investment. (Associated Press 1992)
Vietnam has allowed the Ham Thuan highway to be built into the Lam Dong
province, which contains some of Vietnam’s last virgin forests. Forests in other parts of
Vietnam have been cleared specifically for golf courses. (JPRS-TEN 1993)
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Since the demand for fuelwood is high in Vietnam, the national program must
create management plans for its sustainable development. Vietnam hopes to limit
fuelwood collection in natural forests to 150,000 ha per year and to establish reforestation
efforts. Vietnam also plans to promote sustainable use by discouraging selective logging
and finding markets for non-wood products. The wood-processing industry has been
encouraged to develop. With the help of United Nations Development Program and the
Food and Agricultural Organization, six management plans were created, taking into
consideration the ecological, social, and economic conditions within Vietnam. (Hoe 1992)
The goal of the reforestation program is to create healthy, diverse forests within
marginal forests or on bare land. One plan leases 5 million ha to 1 million households with
the hope that this will encourage farmers to protect their livelihood, while protecting the
environment, and will create more jobs outside the major cities. Reforestation created
740,000 ha of forests that had survived to 1990. Between 1991 and 2000, Vietnam plans
to reforest 150,000 ha per year. Exotic tree species will account for 30% of all reforested
areas. (Hoe 1992)
The Vietnamese government’s switch to a market economy under state
management has caused changes in the land policy. The state retains ownership o f land,
but long-term leases can be acquired by individual families. A household can lease 5 ha
with the understanding that 3 ha will be forested and 2 ha will be farmed. Land use plans
will be developed to suit local conditions. The households can profit from the forest
products found within their forest land. In important watershed areas, the households
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must reforest their land, but beneath the forest cover, farmers can grow cash crops. (Hoe
1992)
After creating Cue Phuong in 1960, Vietnam has recently begun to set aside more
land as national parks, protected areas, and wildlife reserves. There are S7 existing
reserves, though most areas are too small to preserve species. The conservation program
has protected 2 million ha as national parks and reserves since 1983. Only thirteen
reserves have any sort o f organization. Money and trained professionals are in short
supply. Buffer zones are recommended as a way to enlarge a species' habitat range.
Another priority is recognizing the local citizens’ needs and developing plans that meet the
needs o f the people and the environment. In establishing these areas, the government had
to resettle 200,000 individuals into surrounding buffer zones. The government is also
educating the inhabitants on conservation activities. (Bullen 1992)
The Cue Phuong National Park, Vietnam’s first national park, was established in
the Annamite mountains southwest of Hanoi. Many endemic plants, 1,700 species of
vascular plants alone, have not been overutilized by the nearby Muong people practicing
their slash and bum agriculture within the park. The park serves as a research facility for a
native tree nurseiy. Cue Phuong National Park has faced many environmental problems,
including population pressures, lack of scientific and technical equipment, and slash and
bum agriculture. (Pfeiffer 1984)
Sustainable Agriculture
Agriculture extensively impacts the environment, since over 60 percent o f the
people make their living from the land. Vietnam recognizes the interrelationships between
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agriculture, population, land use, and the need to regulate these factors for environmental
sustainability. (SRV SCS, et al. 1990)
The NPESD’s agricultural recommendations include increased agricultural
efficiency, sustainable agriculture usage, and knowledge of agroforestry. The plan also
advises involving Vietnamese citizens in determining the effects of their society on the
environment and the incorporation of traditional agroforestry methods into newer farming
techniques. (SRV SCS, et al. 1990)
To help protect the environment, the NPESD plan makes two recommendations.
The first is agricultural intensification. Suggestions to accomplish this include
multicropping, improved farmer incentives and less post-harvest crop loss. Reliance on
agrochemicals and other inputs will be decreased to a minimal level. The second is
sustainable hillside cultivation, which will protect the environment and promote
agriculture. The plan identifies agroforestry, contour planting, tree cropping and terracing
as ways o f accomplishing this goal. Many of Vietnam’s hill tribes already practice
sustainable agriculture with the taungya system and the (R)VAC system which integrates
trees, gardens, fish ponds, and cattle ranching. (SRV SCS, et al. 1990)
Vietnam decided to try the agro-ecosystem concept in an effort to improve the
environment o f the midlands. This concept was promoted in 1989 by Kanok Rerkasem.
Vietnam addressed the problem using six strategies. (1) Utilization of farmland became
more effective with the introduction of intercropping. This farming technique increased
crop yield, made soil more fertile, and decreased soil erosion. (2) Tea plantations were
redesigned to provide more environmental protection. Trees were planted to shade the tea
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plants, retain soil, and provide leaf litter to increase soil fertility. Reforestation o f barren
areas made use of native species, and, in the be^nning, food crops were planted in
between the trees. Legume tree species were mixed in the eucalyptus plantations to create
a more healthy environment. (4) Home gardens and the (R)VAC system were promoted
among farmers. In the (R)VAC system, the farmer utilizes the forest, gardens, fish ponds
and animal pens in a sustainable way. (S) Water conservation and erosion control needed
to be addressed in order to restore the environment. Reservoirs were constructed and soil
cover planted and maintained to allow water to seep into the soil to prevent soil erosion,
to control flooding, and to provide water for irrigation. (6) Social factors found in the
midlands leading to environmental destruction were not dismissed. The national family
planning program attempted to decrease a growing population. (Lanh 1992)
A village model has been developed by Professor Vo Quy and demonstrated in
several provinces. In this model, a fish pond is surrounded by a village, fhiit trees grow
near the houses, and fast-growing trees are planted on the hillsides with crops grown in
between. (Himma 1994)
Along with the leasing of land on a long-term basis to indmdual farmers, the
government is also providing a tax exemption for marginal quality land that can be
improved. Many farmers have been able to establish a sustainable ecological balance.
Some farmers cannot incorporate sustainability into their farms, because they simply do
not have the money. (Hoe 1992)
The Vietnamese government began several revegetation programs that cost $US
90 million. Two types o f programs were developed. The first program consisted of
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creating tree plantations o f rubber, coffee, and tea and fruit orchards. The second
program’s aim has been to preserve remaining forests and to replant destroyed land in
combination with livestock. There are 26 programs in place in 17 provinces on 57,000 ha
of land, providing a living for 6-7,000 families. The government has permitted families to
grow frruit trees, a cash crop, instead of food crops for their own benefit. (JPRS-TEN
1994)
The highland project took place in the Boc Ha District. The farmers received 50
plum seedlings each, since this area was known for its plums. By 1990, 800 tons of plums
were grown and several farmers’ incomes reached $US 3000. This project cost $US 1
million with 35 percent coming from international funds, 20 percent from the Vietnamese
government, and 45 percent from local inhabitants. (Hoe 1992)
The midlands project was located in the Doan Hung District. There, one farmer
established an (R)VAC system. He was leased 4 ha of barren land in 1984, and on this
land he planted 0.8 ha of wet rice, 0.5 ha of cash crops, and 1.5 ha o fMangletia glauca
forest. Because of this farmer’s success, numerous other farmers have begun to use this
same system on their farms. (Hoe 1992)
Vietnam is also devising a new plan for its mangrove forests. In this plan, families
would receive ten ha, two ha for shrimp farming and eight ha for mangroves. The
government would provide technical assistance to help the farmers create sustainable
agriculture. (Pardo 1990)
The Red River Delta project established an agro-forestry project in the Hanoi
suburbs of the Son Soc District in 1984. One household was leased 11 ha of barren land.
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The ^rm er planted two crops o f wet rice on 1.5 ha, a fhiit garden on 0.5 ha. and
eucalyptus and acacia on 8.0 ha. This household is making $US 3,000 per year. Other
households have copied this project. (Hoe 1992)
The Mekong Delta provides Vietnam with 45 percent of its rice production. The
salino-acid sulfate soils o f the delta can create problems for its tim ers. Therefore, more
information on and analyses o f these soils must be done in the hope of achieving greater
rice production. (SRV SCS, et al. 1990)
The Mekong Delta project was in Minh Hai Province, which divided 10,000 ha in
the Melaleuca forest among its residents. Every household received 10.5 ha (0.5 ha for
cash crops and 10 ha of Melaleuca forest). In return for preserving the forest in a healthy
state, the people had the right to fish in the canals, collect hon^, and sell forest products,
the residents* average income was between $US 416-833 per household per year. (Hoe
1992)
Vietnam's long coastline and rainy weather provide the nation with numerous
fi-eshwater and marine resources. Most Vietnamese farmers integrate small fish ponds into
their farm production. Agrochemical use, overfishing, and destruction of habitat have
contributed to a decline in aquatic resources. To combat this decline, several strategies
have been developed. These strategies include increasing farmers’ use of fish ponds,
promoting organic methods o f pest control, stopping habitat destruction, encouraging
acceptable use o f marine resources, and beginning the cultivation of marine resources on
the coast. (SRV SCS, et al. 1990)

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

44

The coastal project established in Hai Phong provided a family with 146 ha for
replanting a mangrove forest and for shrimp farming. The household had to invest $US
17,500, but the income earned repmd the debt in 3 years. (Hoe 1992)
The wetlands o f Vietnam provide valuable farm commodities. To conserve these
wetlands, zoning for different economic activities must be developed. Also, a balance
must be struck between economic and environmental priorities. More information on the
Vietnamese wetlands is needed to allow for more informed decisions regarding land use.
(SRV SCS, et al 1990)
The Tram Chim Nature Reserve has become an inspiration for environmental
restoration to the people o f Vietnam. It is located in the Plain of Reeds, a wetland area of
Vietnam. Tram Chim and the flood pWns were drained when the United States created
two drainage canals to siphon off the water. The area was then sprayed with herbicides
and napalmed to destroy any remaining vegetation. At the end of the war, the people
living in the area began to undo the damage. Without government incentives, the
reforestation efforts and the building of 19 miles of dikes by the local Vietnamese
prevented the monsoon rains from being lost during the dry season. When eastern sarus
cranes were sighted, area officials created the Tram Chim Crane Reserve. The area the
reserve encompassed was also enlarged from about 5,500 ha to slightly more than 10,000
ha. For the survival o f the wetland’s flora and fauna, the area’s management plan
proposed to zone the wetlands. Tram Chim excluded human use. (Kemf 1988) (Barzen
1991)
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In 1975, the Vietnamese government began a program of resettlement. Some of
the settlers were forced to move from the overcrowded Red River delta in the north to the
sparsely populated Central Highlands. Other areas opened up to colonization include the
northern mountains, the coastal lowlands, and the offshore islands. The government
initiated a tax incentive program to encourage the cultivation of virgin lands so that people
would want to move to new areas. The plan proposed to resettle 10 million people onto 5
million ha in 20 years. By 1985, 3.5 million people had been resettled. (Hiebert 1989)
The resettlement program continued in 1994 with the Vietnamese government
spending $US 50 million on National Program 327. This program was designed to turn
nomadic hill people into settled farmers who will provide vegetative cover for some of
Vietnam’s barren hills. In 1994, Vietnam reforested 45,000 ha and planted 150 million
trees. Vietnam plans to spend $US 80 million on this project in 1995. Vietnamese
scientists have concluded that the total natural forest resources have grown during the
1983-1992 period. Within this total, protection forests have gained, while commercial
forests have lost resources. (JPRS-TEN 1994)
The hill country of the Vinh Phu Province became degraded after a 1961
resettlement program moved Red River Delta farmers to the hilly midlands. The
destruction o f the environment was brought about by overgrazing, using farming methods
unsuitable for the area, cutting more trees for fuel, and clearing more land to sustain a
larger population. (Lanh 1992)
Population stabilization is one of Vietnam’s prime concerns. Economic
opportunities in cities other than Hanoi and Ho Chi Minh City must be emphasized, since
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Vietnam’s growing population is creating problems with the availability of land, and the
loss o f forests is creating smaller areas of fertile land. Lower population levels \vdl! help
achieve a lower level o f environmental stress which will create an environment conducive
to sustainable living. Vietnam has already resettled thousands o f hill tribe people in an
effort to protect the mountain forests of Vietnam. Family planning serves as an important
tool in trying to lower population levels. The government participates in a widespread and
well-known birth control program. The government also provides a couple with financial
rewards if they limit their family to one or two children. (SRV SCS, et al. 1990)
Vietnam has encountered several problems with their land policy. Very few
farmers have the workers or the experience to establish an agroforestry farm. The new
^stem o f land ownership is confusing and complicated. A large gap between rich and
poor has occurred in the uplands. Not enough emphasis has been given to traditional
practices or to exposing farmers to these methods. These problems must be addressed
before the land policy can fully succeed. (Hoe 1992)
Vietnam’s low-lying lands are inundated every year during the monsoon season.
Since flooding occurs regularly, the Vietnamese government spends 20 percent of its
budget on dike repair. To help nünimize the impacts of flooding, Vietnam plans to build
multi-purpose dams and to implement watershed management programs. (SRV SCS, et al.
1990)
Education
Environmental education is seen by the Vietnamese government as a priority, if
environmental restoration is to succeed in the long term. Several ideas for reaching a
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large audience are discussed in The National Plan for Environment and Sustainable
Development (NPESD), including radio, television, and newspaper reports on a wide
range o f environmental concerns, allowing the Vietnamese people who are not in school
access to environmental information and to agricultural extension aid for sustainable
agriculture and integrated land use planning. (SRV SCS, et al. 1990)
At this time, Vietnam has only one environmental education program in place,
which is contained within the National Conservation Strategy (NCS). Since 1986, the
Vietnamese have planted 500 million trees every year under this program. The goal of the
program is to have 50 percent of Vietnam reforested by the year 2000. (Kemf 1990)
The Ministry of Education became involved in reforestation. Each year, every
child in elementary school must plant a tree, every secondary school student must plant
two trees, and every senior is required to plant three trees. In addition, these students
must look after the trees to ensure the trees' survival. The trees come from nurseries and
wild stock to ensure genetic diversity in the newly forested areas. Vietnamese school
children have accomplished a lot with this project. In 1985 and 1986, 52 million trees
were planted and two million acres of nurseries were created. (Kemf 1990)
Vietnam has another program on hold. Vietnam feels it necessary to replace the
traditional environmental views of its people. Vietnam has developed conservation
education program for hill tribes. Unfortunately, money is needed to put this plan into
action. (SRV SCS, et al. 1990)
Vietnam intends to establish links with the rest of the world in matters concerning
the environment. Vietnam wants the fi*ee exchange of scientific data and technology. This
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exchange would increase their knowledge of environmental matters and allow Vietnam a
comparison of their situation with another country’s environmental problems. Vietnam
could also study other countries’ solutions to their environmental problems to see if these
solutions are applicable to Vietnam. An exchange o f experts and inclusion in international
meetings would expand Vietnam’s knowledge of environmental affairs. (SRV SCS, et al.
1990)
In September 1994, Vietnamese and Chinese formed an agreement for the
processing of splinter bamboo and bamboo products in exchange for China’s help in
reforesting Vietnam. This agreement also allowed the countries the opportunity for
information exchange and joint business projects. (JPRS-TEN 1994)
Vietnam has access to some international organizations involved in environmental
information exchange. The organizations promote the standardization of data as well as
the distribution of new research. INFOTERRA is a clearinghouse for environmental data,
and IRPTC is a clearinghouse for chemical research. (SRV SCS, et al. 1990)
The Center for Natural Resource Management and Environmental Studies at
Hanoi University completed its second course on natural resources and the environment in
November 1990. This course contained 6 months of education on general environmental
information, management of natural resources, and environmental assessment techniques.
The course had 23 students, who were teachers, researchers, and managers with an
environmental background. International organizations funded the course. (JPRS-TEN
1990)
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CONCLUSIONS AND RECOMMENDATIONS

Policy
Vietnam’s environmental policies are sometimes in conflict with the other policies
of the government. The government’s resettlement program is one example. Forest use
policies have been assessed and have been found to be, in most cases, detrimental to forest
health. Changes in forest policies could help Vietnam prevent further abuses to its forests.
(SRV SCS, et al. 1990)
The World Resources Institute has suggested several changes to forest policies.
These changes include competing for logging concessions and creating markets for many
underutilized tree species. In addition, nations need to assess the true worth of all forest
resources and then make the logging businesses pay license fees based on the true worth
of all the forest products within concession areas. These forest businesses must follow
environmentally sound practices described in their contract if they are to retain their
concession. (Lyles 1988) (Repetto 1988)
Environmental education policies need to be a priority if Vietnam is to change
people’s attitudes towards the environment. In the NPESD, Vietnam has placed a priority
on developing environmental legislation and policies within the first 5 years of the Plan.

49
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Environmental education and training begin to be emphasized in the second S years o f the
Plan. The legislation and policies have not been able to protect the forests from illegal
logging. Only through environmental education can the Vietnamese people realize the
importance of forests for their survival. (SRV SCS, et al. 1990)
Forestry
Vietnam realizes the importance o f tropical forests to the land and is determined to
reforest their degraded environment. Vietnam has initiated several pilot reforestation
programs, though the use of native tree species is not encouraged in them. Experiments
with new forestry programs are taking place worldwide, and some programs might be
successful in Vietnam. (SRV SCS, et al. 1990)
England’s Institute of Terrestrial Ecology is experimenting with cloning and
micropropagation as ways of establishing a healthy rainforest nursery. With the Institute’s
help, Cameroon farmers now have inexpensive, simple nurseries. These nurseries consist
of a sheet o f polythene and a wooden frame in a shaded area. (Macklin 1989)
In Peru, the strip shelterbelt system has been developed. The forest is logged in
long narrow strips with a width between 30 and 40 meters, which mimics natural treefall
gaps. Within the logged area, all trees are utilized, and Peru has been creating new
markets for trees previously discarded. The Peruvians have a sustained yield management
plan with a rest period of 30 to 40 years, since the coppiced stumps have a rapid growth
rate. They also log the forest with more primitive tools, which lessens the cost of harvest.
(Hartshorn 1989)
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Ecotourism and research projects in parks and forest preserves could increase local
inhabitants’ income. The parks and preserves could develop working vacations, where
tourists could help reforest degraded land, help count the number of different species, or
count the population within a species of flora or fauna. (Allen 1988)
International aid agencies are making loans to women who wish to start their own
businesses. Establishing local craft cooperatives that use native plant species could help
keep local culture alive and prevent an overreliance on exotic plant species, while
providing people with extra income.
Sustainable Agriculture
The Vietnamese government has made sustainable agriculture a priority and has
concentrated its efforts on developing and initiating numerous pilot programs. Most of
these programs combined reforestation and agriculture in an effort to protect and enrich
the land while providing many people with food and jobs. Other sustainable agricultural
practices are being tested which the government might want to adopt. (SRV SCS, et al.
1990)
The Inter-Ethnic Association for Development of the Peruvian Jungle has
developed an agroforestry program that does not require large amounts of money. The
Peruvian Indians take degraded land and make it productive once again. They be^n by
enriching the soil with organic material and planting legumes. The Indians prepare their
own fertilizer, collect traditional seeds, and use aromatic plants instead of pesticides,
which decreases the amount o f money needed for farming (Lora 1990).
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The Peruvian Indians also own circular parcels of land. The center contains the
vegetable garden, while semiannual crops and bruit and palm trees form two rings, and the
forest encircles the whole. The forest ring between farms provides valuable species
corridors that prevent inbreeding. The Vietnamese pilot agroforestry programs might
want to encourage village farmers to consolidate their hectares that must remain forested.
The larger forested areas could sustain a greater number of species, which could then be
utilized by the formers. (Landis 1990) (Lora 1990)
Education
The Vietnamese government wants to instill in its people a new reverence for the
environment. Vietnam sees this change of attitude as an important step for restoring and
protecting the environment. Education and culture will play important roles in people’s
attitudes toward the environment. For example, in Vietnamese culture the eastern sarus
crane symbolizes good luck. Vietnam also needs local individuals to assume
environmental leadership roles for environmental restoration to succeed. The Tram Chim
Nature Reserve began with one man’s determination to restore a devastated community.
There are environmental education program in other countries that could be adapted for
use in "Vietnam. (SRV SCS, et al. 1990)
In Costa Rica, the Guanacaste National Park is used as an educational tool for the
surrounding villages. In this way, the Park’s researchers hope to return to the local
inhabitants the natural history of their environment. The local inhabitants, besides
receiving an education from the Park, also manage the Park, which provides them with
jobs and hard currency (Allen 1988).
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At the University of Central America in Nicaragua, students and professors have
formed an environmental club entitled Habitat. This club allows students and teachers to
do field work and publish papers on environmental issues (Pfeiffer 1986).
Vietnamese universities might want to institute environmental internships as part of
their d ^ e e requirements. Students in biology-related fields would spend a year in rural
areas. These students would act as environmental or agricultural extension agents or
promote environmental education in schools and communities. The communities could
provide room and board in exchange for these students* knowledge and help.
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THE FUTURE

Vietnam is in a unique position. The country is facing a choice between two paths
to development. The first model is one that occurs in most developing nations, whereby
natural resources are sold and destroyed by multinational corporations. The other choice
provides a healthy environment based on sustainability and conservation as a part of
development. From a review of the choices Vietnam has been making, it appears that
Vietnam will follow the first model of development.
Even without foreign influences inside the country, Vietnam has not been able to
protect the environment. Vietnam has an additional handicap, in that much of the land
destroyed during the war has not been able to return to its natural state, because United
States policy has blocked financial aid. The government plans to restore the en\nronment,
but other plans for prosperity have had negative impacts on the environment. The future
looks bleak for Vietnam, until it regains its rightful place in the world political economy.
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